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Another job for 
 
 
 
-catenin
 
n cancer cells, 
 
 
 
-catenin localizes to the nucleus where, together with
LEF/TCF factors, it induces hyperactivation of numerous genes involved
in carcinogenesis. Previously, researchers thought that most of the
 
 
 
-catenin/TCF target genes were active early in disease progression, but
the transcription complex appears to work late in the process as well.
Gavert et al. (on page 633) find that 
 
 
 
-catenin/TCF induces expression
of L1, a transmembrane adhesion protein normally expressed in migrating
neurons, in invading colon cancer cells.
Colon cancer cells grown at low but not high densities express high
levels of L1. Because 90% of colon cancer cells have aberrant 
 
 
 
-catenin
signaling, the team tested the response of L1 promoter constructs to 
 
 
 
-catenin
siRNA and dominant-negative TCF proteins and found that the 
 
 
 
-catenin/TCF
complex activates the L1 gene. Furthermore, L1 expression increased
cell motility and matrix invasion in fibroblasts and colon cancer cells. In
patient samples, L1 was expressed only at the invading margins of tumors,
I
 
not in the cell-dense center.
L1 expression in both cell culture
and patient samples was accompanied
by expression of ADAM10, a metallo-
proteinase known to clip the extracellular
domain of L1. The team is currently in-
vestigating whether ADAM10 is also
directly regulated by 
 
 
 
-catenin/TCF,
and how L1 confers the invasive proper-
ties on tumor cells. 
Invasive cells at the tumor front 
express L1 (brown).
 
Working up to the last minute 
 
ecrosis, unlike its well-studied sister apoptosis, remains largely a
black box. Evidence exists for a programmed necrosis pathway, but
what happens between the initial signaling events and cell rupture
is largely unknown. Now, Saelens et al. (on page 545) report that during necro-
sis protein synthesis continues until the integrity of the cell membrane is lost.
Early in apoptosis, caspase-mediated cleavage of the translation
initiation factors rapidly shuts off protein synthesis. Sure enough, if cells
underwent apoptosis then protein synthesis was rapidly extinguished, as
detected by 
 
35
 
S-methionine labeling experiments, regardless of the cell
death trigger used. In contrast, protein synthesis continued in cells that
underwent necrotic death, until the cell ruptured. Furthermore, translation
initiation factors remained intact during necrotic death.
N
 
Continued protein synthesis
after the initiation of cell death may
allow nonenveloped viruses, which
can trigger necrosis, to coopt the
available translation machinery for
their own nefarious uses. It may also,
however, provide a cell with a mech-
anism to alert its neighbors to trouble.
The researchers are currently using
proteomics to see whether the types
of messages that are being translated
change after cell death starts. 
A translation factor gets cleaved during 
apoptosis (left), but remains intact during 
necrosis (right).
 
Severing saves microtubules
 
utations in Spastin are associated
with Hereditary Spastic Paraplegia
(HSP), a disease characterized by
retrograde axonal degeneration and a spastic
gait. On page 599, Evans et al. demonstrate
that Spastin is a microtubule-severing protein.
The result leaves an unresolved paradox: how
can the loss of a microtubule-severing protein
result in shorter microtubule fibers?
Spastin is a member of the AAA ATPase
protein family, and thus has a highly conserved
ATP-binding domain. Within the family, Spastin
is most like Katanin, a microtubule-severing
protein required for the function of worm meiosis
and rodent neurons. Spastin overexpression
decreases the number of microtubules in cells,
suggesting that it too might cut microtubules.
The team generated point mutations that
disrupted ATP binding or hydrolysis. ATP
binding was required for Spastin association
with microtubules, ATP hydrolysis was necessary
for microtubule release, and addition of recom-
binant Spastin severed microtubules in perme-
abilized cells and in vitro. Disease-associated
mutations were found to lack either ATPase
activity or severing activity, suggesting that they
induce axonal degeneration by failing to cut
microtubules fibers.
Why cleavage failure results in degeneration
of long central nervous system axons in HSP
remains obscure. The team is currently testing
whether internal cleavage of microtubules by
Spastin is important for branching or redirection
of already established fibers. They are also
trying to determine how Katanin and Spastin
activities differ in neurons. 
M
A spastin mutant (green) that binds to, but cannot cut, 
stable microtubules (red) causes axonal degeneration.
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